
V 

Chemical Analysis 

The available raethon mr determining 2,3,7,8-TCDD in ug/kg (ppb) or 
! .  

lower concentrations are.isasive, time-consuming, and difficult. The nature 

and use of these analyse-sanassitate elaborate quality control and quality 

assurance mechanisms (Crnr^t and Stehl, 1373). 

In the methods used, n rsotopically labeled internal standard is added 

internal standard. Other xmiiea have shown that the optimum recovery of 

2,3,7,8-TCDD from soil in riched only after several extractions. The 
( 

internal standard may be .nrvered more efficiently because it is added in a 

solvent, and, consequennl- _r may not be bound as tightly to the soil. This 

latter combination would rr_t in variable and oftentimes erroneously lc.w 

results for the native Z-C ~,.i-TCDD. 

I 
I 

Another danger in n~ g recovery of an internal standard (which is 
! : ' 

added at 2.5 ppb) to be Ev e.g., 35%, thereby recovering only the equivalent 

of O.S75 ppb of labeled 2.13-TCDD) is that the signal/noise ratio for a 1 ' 

ppb native 2,3,7,8-TCDD rrrLe would be decreased. If it is decreased to the 
i 

extent that the signal consenting 1 ppb of 2,3,7,8-TCDD (for 35% recovery 

from a 10-g sample, this srii. equal 3.5 ng in the final extract) is no longer 
I 

within the linear range,. in the percent recovery of: the internal standard 

and the final result may- nn be independent. This is especially true for 

samples with a high backgmm- Because of these reasons and the imprecision 

to the'sample before the -r action step. Studies have shown that at 12 ppb 
| 

or greater the final resm.is independent of the percent recovery of the 

associated with other s n the procedure, analytical results reflect a 

range rather than a specim number. 
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: Kecoiiiii'gndatipna for Further Study 

I ' . 
Human 

!  •  • •  . . . . . . . . . .  
9 I • 

-! Conduct additional case-control studies to determine the association 

between exposure to TCDD and related compounds and the incidence of soft 

tissue sarcomas. 
I 

- Conduct epidemiologic studies to characterize and follow populations 

exposed to TCDD. Determine their TCDD body burdens and the short— and 

long-term health effects. 

i 

-' Include immunologic evaluation and evaluation of other likely target 

I organs in epidemiologic studies of TCDD-exposed populations and develop 

! baseline data for these end points. 

- J  Develop better methods to analyze blood and tissue for TCDD at low 
I 

concentrations. These should include radioimmunoassay (RIA) procedures 

ar.d arylhydrccarbcn hydroxylase (AHH) induction with biopsy material. 

Develop methods to increase excretion of TCDD after it accumulates in the 

body. c' 

- Obtain better data on the toxicokinetics of TCDD in humans. 

- : Analyze human breast milk samples for TCDD and related compounds (to 6erve f 
as an index for exposure and absorption) in exposed populations. 

f . 
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Determine soil exposure/day by humans lit various settings. 

B. Experimental 

- Conduct a series of studies related to the (Question of bioavailability of 

TCDD, to focus on differences by the type of soil, by routes of 

absorption, by species, by aging of noil/dioxin mixture, and by maturity 

of exposed animals. 

Study TCDD carcinogenicity and reproductive effects in the most sensitive 

; animal species (guinea pig and/or subhuman primates). Carcinogenicity 

studies should also be conducted in non-sensitive and intermediate species 

to determine if the relation between the acute toxicity dose and the 

carcinogenicity dose is similar for all species. 

- Conduct immunologic dose-respon3e studies in young and adult animals. 

Conduct lifetime fol!o«-up studies of immature exposed animals. 

- Determine --nether the liyand-receptor is integr.il to the mechanismCs) of 

taction and search for antagonists and endogenous ligands in different 

tissues (including human cell systems in tissue culture). 

i i ' 
I ' . 

Determine whether TCDD exerts its carcinogenic potential by an initiator 

or promoter mechanism. 

- Determine mechanisms for differences in species sensitivity. 
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V I 

' Study the mechanism of TCDD toxicity, particularly for cancer, as it 

relates to the ligand-receptor theory. 

- ^Determine tissue TGDD levels in animals (guinea pigs) exposed in situ to 

TCDD-ccmtaminated areas, thus providing further information on exposure 
<P and bioavailability. 

- Prep.^t: polyciilorinated dibenzodioxin isomer standards for future 

laboratory work. 

- Establish the role of metabolism more clearly. 

- Establish the interactions of ligand-receptor complexes v;ith macro-

molecules in hopes of ascertaining functional differences in these 

interactions between "sensitive" and "non-sensitive" species. These 

findings could be used in human risk assessment by providing a direct 

relationship between exposure and mechanism of toxicity. 

C. Environmenta1 

. - Develop utilizable methods for detoxifying TCDD-contn>.«iinated soil. 
I 
I l 
Determine ambient (background) levels of TCDD in soil, air, water, etc. 

(as well as in people). 
i 
i 
i ' 
Establish "sentinel" animals as indicators of the bioavailability of TCDD 
l 
in contaminated areas. 
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Table 1. ' Fetal loss in Rhesus Macaques after Oral Coses of TCDD 
during Weeks 4 through 6 of Tz 'eguancy (McHulty, 1982) 

Group Total doss Schedule Fetal losses Gestational age of Maternal 
(u.'i/kg) lost fetus (days) toxicity 

I 5 . 9 divided doses, 2/2 47,50 2/2 
3 times a week 

1 Same 3/4 50,57,? 1/4 
0.2 Same 1/4 7 0/4 

II 1 1 dose, day 25 3/3 43,?,? 2/3 
1 1 dose, day 30 3/3 50,51,55 3/3 
1 1 dose, day 35 2/3 53,108 1/3 
1 1 dose, day 40 2/3 100, 100 0/3 

III 0 9 divided doses, 3/12 118,?,? 0/12 
3 times a week 
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Table 2. Summary of Neoplastic Alterations observed in Sprague-Dawley Rats Fed 
Subacute Levels of TCDD for 78 l/eeks (Van Miller et al., 1977) 

Level of TCDD No. of animals with No. of neoplasms Diagnosis 
ng/kg neoplasms4 

0 0 0 — 

1 0 0 — 

5 5 6 1 ear duct carcinoma 
1 lymphocytic leukemia 
1 adenocarcinoma 
(kidney) 
1 malignant histiocytoma 
(peritoneal)** 
1 angiosarcoma (skin) 
1 Leydig cell adenoma 

50 3 3 1 fibrosarcoma (muscle) 
1 squamous cell 
tumor (skin) 
1 astrocytoma (brain) 

500 4 4 1 fibrosarcoma (muscle) 
1 carcinoma (skin) 
1 adenocarcinoma (liver) 
1 sclerosing seminoma 
(teste.) 

1000 4 5 1 cholangiocarciuoma 
(liver) 
1 angiosarcoma (skin) 
1 glioblastoma (brain) 
•2 malignant histocytomas 
(peritoneal)** 

5000 

! 

» 

0 

7 10 4 squamous cell 
tumors (lung) 
4 neoplastic nodules 
(liver) 
2 cholangiocarcinomas (liver) 

*10 animals per group. 

**Metastases observed. 
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Table 3. Total n-iJ Iridi .idu.il Tumors in Treated Halo and Female Rats of 
Siguificantly Different Incidence than Those in Nontveated Control 
Rats (Kociba at al., J978) 

Tuinor or tumor-like 

lesion 

Ho. of rata examined 
M_ 

85 
r 

86" 

Hepatocellular 
neoplastic nodules 6 

Hepatocellular 
carcinoma 2 

Sr.ratified squamous 
cell carcinoma of 
hard palate or nasal 
turbinates 0 

Keratinizing squamous 
cell carcinoma of lung 0 

Benign tumor of uterus -

Benign neoplasm of 
mammary gland -

Mammary carcinoma -

Pituitary adenoma 26 

Subcutaneous 
carcinomas 10 

Acinar adenoma 
of pancreas 14 

Adenoma of adrenal 
cortex 0 

Pheochronacytoma of 
adrenal gland 28 

0 

28 

73 

8 

43 

Dose level (ug TCDD/kg b.w./day) 

0.001 ; 

_M_ JL 
50 50 

0 

0 0 

r 12 

35 

4 

6 18 

0.01 

M F_ 
50 50 

18* 

0 0 

11 

36 

4 

11 13 

0.1 

JL JL 
50" 49" 

231 

111 

71 41 

1 7l 

72 

0 
13 

242 

02 

122 

10 

2Z 1 

51 5 

41 2 
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Table 3. - continued 

1 Statistically greater than control data when analysed by using the Fischer 
exact probability test, p 4. 0.05. 

s , 
2 Statistically less thau control data when analyzed by using the Fischer 

exact probability test, p 4 0.05. 

I i l 
I 
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Table 4. The Incidence of Rote -related Tumors in Osborne-Mendel Rats and 
B6C3F1 Mice.Treated with TCDD (HTP Study, 1982a and b). 

Tumor Type 
I 

Follicular-cell-
adenomas, thyroid 

Osborne-Mendel Rets 
Doae (u»/kg/wk) Sea 

0 ' 
0.01 
0.05 
0.5 

M , 
M • 
iM 
M 

Incidence 

1/69 
5/40 
6/50 
10/50 (P=0.001) 

0 
0.01 
0.05 
0.5 

F 
F 
F 
F 

3/73 
2/45 
1/49 
6/47 

neoplastic nodules 
of the liver ^ 

0 
0.01 
0.05 
0.5 

F 
F 
F 
F 

5/75 
1/49 
3/50 
12/49 (P«0.006) 

Neoplastic nodules 
or hepatocellular 
carcinoma 

0. 
0.01 
0.05 
0.5 

F 
F 
F 
F 

5/75 
1/49 
3/50 
14/49 (P=0.001) 

Tu-aor type 
Folli;ul-.T--cell 
adenomas of the thyroid 

B6C3F1 Mies 
Dose (ug/kg/wk) Sex 
0 
0.C4 
0.2 
2.0 

F 
F 
F 
F 

Incidence 
0/69 
3/50 
1/47 
5/46 (P-0.009) 

i 

Hepatocellular 
carcinoma 

0 
0.01 
0.05 
0.5 

M 
M 
M 
M 

8/73 
9/49 
8/49 
17/50 (P-0.002) 

0 
0.04 
0.2 
2.0 

F 
F 
F 
F 

1/73 
2/50 
2/48 
6/47 (P-0.014) 

Lymphoma and 0 F : 18/74 
leukemia 0.04 F 12/50 

1 0.2 F 13/48 
I 2.0 F 20/47 

JUL/, l. «... 



0 

TABLE 5 

Daily Soil Ingestion Patterns by Age 

Age Group 

0-9 months 

9-13 months 

1 1/2-3 1/2 years 

3 1/2-5 years 

> 5 years 

Soil Intested 

0 grams 
I 

1 gram 
I I 

10;grams 

1 gram 

100 milligrams-

i 
i i i 
i 
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TABLE 6 

Daily Deposition of Soil, on Skin by Age 

Age Group Amount on Skin 

0-9 nontha 

9-it» contV.3 

1 1/2-3 1/2 years 

3 1/2-15 years 

^ 15 years 

0 grams 

1 graa 

10 grams 

1 gram 

100 milligrams 
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Table 7: Important Lesion Sites in the Rociba TCDH Study 
i  . . .  

Site: ^ Sex Pathologist Control 0.001 0.01 0.1 

Stratified squamous cell 

carcinoma of the tongue Males Kociba 0/76 1/49 1/49 3/42 

Squire 0/77 1/44 1/49 3/44 

ITasal turhinates/hard 

palate squamous cell 

carcinoma Male3 Kociba 0/51 0/34 0/27 4/30 

Squire 0/55 1/34 0/26 o/30 

Females Kociba 0/54 0/30 1/27 4/24 

Squire 0/54 0/30 1/27 5/2 Z 

Hepatocellular nodules 

a:.d carcir.ama Femalf»3 Kociba 9/35 3/50 18/50 34/48 

Squire 16/85 C/50 27/50 33/47 

Lung keratinizing 

squamous cell carcinoma Females Kociba 0/86 0/50 0/49 7/49 

i 
Squire 0/86 0/50 0/49 8/47 

i 1 
_ | 

I 

69 



Table 8: Estira:<-*:e3 ani Approximate 952 Lover Confidence Limits for the 

VSDllJ of TCDD from the Kociba Study in Sprague-Divlcy Cats 

Added Risk 

Les ion/Pa thologi s t 

0 

Male Rat Stratified 

Kodelf2] l.E-4 l.E-6 

squamous cell carcinoma of 

Chi-squared 

G-0-v[4] 

the tongue Koc iba Linear* 142581 (59430) 1426 (595) 1.43 

Squire Linear* 151793 (62642) 1518 (625) 1.60 

Male rat nasal turbinates 

or hard palate squamous 

cell carcinoma Kociba Cubic* 8377014 (17493) 1912466 (175) 0.00 

. Linear 77507 (37556) 775 (376) 0.39 

Squire Cubic* 7757813 (11576) 1671343 (117) 2.39 

Linear 49468 (26431) 495 (264) 2.72 

i 
Female rat- lur.g keratinizing 

• 

1 
squamous cell carcinoma 

i 
Kociba Cubic* 8659951 (32477) 1565707 (325)" 0.01" 

Linear 72600 (41318) 726 (413) 0.82 

i Squire Cubic* 8125063 (26834) 1750635 (268) 0.01 

i 

Linear 60375 (35490) 604 

i 
(355? 0.98 

Female rat nasal turbinates"" 
i 

or hard palate 6qu3mous 

cell carcinoma Kociba Linear* 49771 (25312) 498 (258) 0.49 

Squire Linear* 37237 (20313) 372 (203) 0.20 
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I 

Table 8 - Continued 
* 

Added Risk Chi-squarcd 

Les ion/Pa thologf s t Model!2] l.E-4 l.K-6 G-0-F[4] 

Fsaale rat liver 

hepatocellular carcinoma or 

adenoma Kociba Linear* 7742 ( 5725) 77 (57.2) . 6.35 

Transf[3] 3836 ( 2919) 38 (29.1) 2.18 

Squire Linear* 8649 ( 6074) 86 (60.7) 10.36 

Transf[3J 3760 ( 2763) 38 (27.6) 4.30 

[1] Entries are virtually safe dose (VSD) Linear-cubic lower confidence bounds 

(LCli) in fg/^S b.w./day by using the multistage model. 

(2] Linear Modal: P(d)=»l-e(-a-b*d) Cubic Model: P(d)=l-e(-a-c*d**3). 

13J A multistage isodel is fitted to the average liver concentration of TC0D, 

and safe doses are transformed by using the relationship: 

I 
Administered dose - Liver dose/510.297 i 

t 

The divisor is the least-squares slope between the administered and the 

average liver dose of TCDD for control and the two lowest doses. i 

[4] G-O-F = goodness of fit. I 
*best fit. 
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Table 9: Estimates and Approximate 95X I.o:.\;r Confidence Limits for the 

VSDll] of TCDU fro.ii the NCl/iJTP Study 

! 
Lesions: Mo<l*l [2] 

Added Risk 

I.F.-4 

Chi-squared 

l.K-6 G-O-F 13] 

Kale rat thyroid 

Follicular-cell adenoma Linear* 40291 ( 2J.435) 403 ( 214) 4.81 

Female rat thyroid 

Follicular-cell adenoma Cubic* 7142868 ( 36711) 1542868 ( 367) 0.48 

Linear 75737 ( 34895) 757 ( 349) 0.79 

Female rat liver 

neoplastic nodules 

<!> 

Linear* 1442863 ( 19298) 105571 ( 193) 1.31 

Linear 31520 ( 1H7G4) 315 ( 188) 1.61 

Quadratic* 1338200 ( 16523) 133020 ( .165) 1.31 

Linear 25552 ( 1C001) 256 ( 160) 1.74 

Kale Mouse Liver 

Hepatocellular Care. 

Adenomas and Care. 

Linear* 26293 ( 15147) 263 ( 151) 1.01 

Linear* 13394 ( 8633) 134 ( 86) 0.14 

Fesale Mouse Liver 

Hepatocellular Care. 
I | 

Adenomas and Care. 

Liuear* 246021 (121594) 

Linear* 145013 ( 77C76) 

2460 (1216) 0.74 

1450 ( 779) 2.59 

Female Mouse Thyroid 

Follicular-Cell Adenoma 
I 
I 

Linear* 301051 (139090) 
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Table 9 - Continued 

Added Risk Chi-squared 

Lesions: Model[2] l.E-4 l.E-6 C-O-F 13] 

Female House Sarcoma 

Subcutaneous Tissue Lin-Cubic'* 430263 (142003) 4303 (1428) 0.05 

Linear 295289 (142777) 2953 (1427) 0.06 

Female Mouse Lymphoma 

and Leukemia Linear* 102852 ( 54271) 1028 ( 543) 0.02 

[1] Entries are virtually safe dose (VSD) lower confidence bounds (LCU) in 

fg/kg b.w./dsy by using the multistage model. 

12] Linear: P(d)=l-3(-a-b*d) Quad: P(d)=l-3(-a-c*d**2) 

Cubic: P(d)=l-3(-a-f*d**3) Lin-Quadratic: P(d)=l-3(-a-b*d-c*d**2) 

Lin-Cubic: P(«I)=l-3(-a-b*d-f*d**3) 

[3] G-O-F = goodness of fit. 

* best fit. 
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Table 10: Concentrations of TCQD in Soil That Are Projected to Produce-thi 

i Maximum Allowable Residues in Foods 

Food TCDD in fat, pg/g Observed Ratio* Soil, pj:/g 

Deaf2 7.9 0.39 20 

Beef(cull dairy)^ 7.9 0.10 79 

Pork 22.7 1.86 12 

2«ilk 2.5 0.40 6.2 

* Concentration of polybroninated biphenyls (P3B) in product/concentration 

of P3B in soil (Fries and Jacob?, 1983). 

2 Includes dairy cattle that have never lactatcd. 

3 Older cows. Younger cows would approach the values for beef cattle. 

74 

-V- -• 



Table 11': D3ily Consumption, Fat Content and Allowable Concentration of 
' • 
. TCDD in Fat to Maintain Human T£DD Intake Below 100 

i pg/day/person 

Consumption, 

fi/day Fat,% 

Fat consump­

tion, g/day 

Allowable TCDD 

in fat, ps/fi1 

Beef 105 8-12 8.4-12.6 7.9 

Perl; 54 6-8 3.2-4.3 22.7 

Mil'li 1000 40 2.5 

1 , Based on the higher fat intake value. 

t i » 
I 
I i I I I 

i 
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ESTIMATED AVERAGE DAILY DOSE CORRESPONDING TO HVJITfAL TCDD - SOIL 
CONTAMINATION LEVELS 

INITIAL SOU CONCENTRATION LEVEL IN PPB 



" EXCESS LIFETIME RISK OF DEVELOPING CANCER 

CORRESPONDING TO INITIAL TCDD - SOIL CONTAMINATION LEVELs 

INITIAL SOIL CONCENTRATION LEVEL IN PPB 



I-1 CI IKK I 

1 g 

5 est 

10 g 

13 c.:n 
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Legends for Figures 

This figure illustrates the average daily dose of TCDD which 

would be received if 100, 10, or 1Z of Lhe accessible soil were 

contaminated with the peak recorded level of TCDD. The 
_5 boundaries for an excess lifetime cancer risk for 10 and 

10 ** arc also illustrated. 

Thi6 figure illustrates the lower and upper bounds of the 

virtually safe dose for a lifetime excess cancer risk. This 

information wa6 derived from the calculations developed from 

animal data (Table 0 and 9). At the concentration of 1 ppb if 

100% of the accessible soil contained TCDD at this concentration 

the area of risk which is bordered by the upper and lower bound 

of the virtually safe dose does not represent an unacceptable 

cancer risk given the fact that the background cancer incidence 

in the general population is of a much higher order of 

magnitude. If less that 100% of the soil was contaminated this 

risk would even be further reduced. However, at levels much 

above 1 ppb the risk would become unacceptable. 

Surface area covered by 1 and 10 g of dirt less' than 1 mm thick. 

i 
Average surface area of the palm of orse hand of 2- and 4~year old 

children, adult females and males. 
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Appendix I 
I 0 CONSULTANTS 

Conference on Polyhnlogenuted Aromatic Compounds 

Atlanta. GA. j 
June 28-29, 1983 

Dr. Donald Barnes 
Senior Science Advisor for Pesticides 
and Toxic Substances 

Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

Dr. Judy Bellin 
Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

i 
Dr. Frank Cordle 
Food and' Drug Administration 
HFF-103 ! | 
200 C Street, SW 
Washington, D.C. 20204 • | \ 
Dr. Janes Falco 
Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

Dr. George F. Fries 
Research Animal Scientist 
Pesticide Degradation Lab • 
U.S. Department of Agriculture 
Beltsvillc, Maryland 20703 

Dr. Donald Grant 
Health Protection Branch 
Health and Welfare Canada 
Health.Protection Branch Building 
Tunney Pasture 
Ottawa, Ontario KIA0L2 

i Dr. Robert Harris 
Co-Director of Hazardous Waste j 
and Research Division _ ; 

Center for Energy and Environmental Studies , 
Princeton University 
Von Neumann Building 
Princeton, New Jersey 08544 
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'Dr. David G. lioel 
national Institute of.Environmental Health Sciences 
P.O. Box 1221/3 
Research Triangle Park, North Carolina 27709 

Dr. Nancy Kim j 
Director of Bureau of Toxic Substances Assessment | 
New York State Department of Health • 
Empire State Plaza - 1 

Tower Building, 14th Floor 
Albany, New York 12237 1 

Dr. George Lucier 
National Institute of Environmental Health Science* 
P.O. Box 12233 
Research Triangle Park, North Carolina 27709 

Dr. Norton Nelson 
- Professor of Environmental Medicine . 
New York University Medical Center 
Institute of Environmental Medicine 
500 First Avenue 
Hew York, New York 1C016 

i 
Dr. Henry Pi tot 
Director, McArdle"Cancer Research Institute 
University of Wisconsin 
Madison, Wisconsin 53706 

Dr. Charle3 F. Bernhardt 
Dupouc Company 
Haskell Lab 
P.O. Box 350, Elkton P.oad 
Newark, Delaware 19711 

Dr. Robert G. Tardiff 
1423 Trayline Court 
Vi'.-nna, Virginia 22130 

Dr. John Van Ryzin 
Professor, Division of Biostatistics 
School of Public Health 
Columbia University 
600 West 1st 68 Street 
New York, New York 10032 

I 
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I 
CENTERS FOR DISEASE CONTROL' 

Dr. Vernon N. Houk 
Director, 
Center for Environental Health 

Dr. .David D. fiayse 
Director, 
Clinical Chemistry Division 
Center-for Environmental Health 

Dr. Henry Falk 
Chief,jSpecial Studies Branch 
Chronic Diseases Division 
Center!for Environmental Health 

: • 1 I 
Dr. Renate D. Kimbrough j 
Medical Officer 
Center for Environmental Health I 

/ ! 
i ( 1 « 

Dr. Larry K. Lowry j 
Centers for Disease Control i 
National Institute for Occupational Safety and Health 
Robert -Taft Laboratory 
4676 Columbia Parkway 
c-26 ; 
Cincinnati, Ohio 45226 

I 
Ms. Elizabeth Ward 
Epidemiologist (replacing Dr. Fingerhut) j 
Centers for Disease Control ! 
National Institute for Occupational Safety and Health: 
Robert >Taft Laboratory 
4676 Columbia Parkway 
F-6 i 
Cincinnati, Ohio 45226 

i 
Dr. Paul J. Wiesner 
Director, 
Chronic Diseases Division i 
Center .for Environmental Health 
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Date: 

From: 

Subject: 

To: 

Appendix II 

August 1, 1983 

Mathematical Statistician, URAP 

Teratogenic and P.eproductive Effects of 2,3,7,3--TCDD as Noted by 
Murray et al. 

Director, BRAP 

I have previously reviewed the article by Murray et 
al. entitled "Three generation reproduction study of 
rats given 2,3,7,8-Tui:rachlorodihenzo-:p-dio:<in in the 
diet." I must report that the analysis of the 
results from this study are suspect. Several reasons 
lead me to this conclusion. First, in a reanalysis 
of these data using trend tests instead of paired 
comparisons, the results were different (Nisbet and 
Paxton, As. Stat., 3613]. Most notably, Nisbet and 
Paxton concluded that the O.'OOl dose level (not the 
0.01 dose level as is stated in the synopsis from 
Kimbrougli) is not a NOAZL, whereas Murray et al. 
concluded 0.001 was a N0AEL.' In addition, in the 
table below, you will note that the fertility index 
increases with each subsequent generation in the 
control and low dose groups,1 but remains constant in 
the 0.01 dose group. Murray et al. and Nisbet and 
Paxton both conclude there is decreased fertility in 
the 0.01 dose group as compared to the control 
group. Without more information concerning what is a 
normal fertility index in these animals and just 
based upon these data, 1 cannot agree with their 
result. Including these remarks and noting the 
difficulty of the. design for {analysis, I would 
conclude there is insufficient evidence for an effect 
at the 0.01 dose. 

C.J. Portier 

TABLE 1 

Fertility Index (Fl[l] of Rats Given•TCDD 

1 0 0.001 0.01 0.1 
Generation & FI Z FI Z FI Z FI Z 
fO 

fl 
f2 

first mating 
second mating 

14/32 44 
21/32 66 
22/26 85 
28/32 88 

10/20 50 
14/19 74 
15/17 88 
20/20 100 

12/20 -60 
15/20 75 
12/21 57 
11/20 55 

3/31 10 
1/30 3 

ILJ The fertility index used in this table is the number of females delivering 
a litter divided by the number of females placed with a male. 
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